Effects of dose and timing of calcium supplementation on bone resorption in early menopausal women.
Bone resorption follows a circadian rhythm that peaks at night, reflecting the circadian rhythm of serum parathyroid hormone. Our previous studies in early postmenopausal women have established that 1000 mg of calcium given at 9 p. m. reduced bone resorption markers overnight, but not during the day. In contrast, 1000 mg given as a divided dose (500 mg doses at 9 a. m. and 9 p. m. each) reduced bone resorption markers during the day, but not during the night. We have now evaluated the effect of 1500 mg of calcium given as a divided dose of 500 mg in the morning and 1000 mg in the evening on bone resorption. We studied 26 healthy women (median age 56 years) whose menopause was less than five years before. On two days, urine was collected from 9 a. m. to 9 p. m. (day collection), and from 9 p. m. to 9 a. m. (night collection); a further fasting (spot) urine sample was obtained at 9 a. m. at the end of the night collection. On the second day, 500 mg of calcium in the carbonate form was taken at 9 a. m. (at the start of the collection) and a further 1000 mg at 9 p. m. (at the start of the second night collection). Calcium supplementation decreased urinary deoxypyridinoline (DPyr/Cr) during the day (p = 0.08) and night (p < 0.05), as well as urinary pyridinoline (Pyr/Cr) both by day (p < 0.05) and night (p < 0.001). There were also decreases in urine hydroxyproline. We conclude that the acute administration of 500 mg of calcium in the morning and 1000 mg in the evening to early postmenopausal women suppresses bone resorption markers during both the day and night.